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PROCEEDINGS 



or THE 



AMERICAN ACADEMY 

OF 

ARTS AND SCIENCES. 

SELECTED FROM THE RECORDS. 
VOL. VII. 



Five hundred and fifty-fourth Meeting, 

August 9, 1865. — Statute Meeting. 

The Recording Secretary in the chair. 

The following memoirs were presented by title : — 

I. Examination of a Hydrocarbon-Naphtha, obtained from 
the Products of the Destructive Distillation of Lime 
Soap. By C. M. Warren and P. H. Storer. 

II. Examination of Naphtha from Rangoon Petroleum. By 
C. M. Warren and P. H. Storer. 



Five hundred and fifty-fifth Meeting. 

September 12, 1865. — Adjourned Statute Meeting. 
The President in the chair. 

The President called the attention of the Academy to the 
recent decease of three of its members : Mr. George Liver- 
more, the Treasurer of the Academy ; Bishop Alonzo Potter 
of Pennsylvania, of the Associate Fellows ; and Sir William 
Jackson Hooker, of the Foreign Honorary Members. 
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2 PROCEEDINGS OF THE AMERICAN ACADEMY 

Mr. Ferrel made the following communication on certain 
Formula} of Interpolation. 

The necessity of frequent interpolations in almost all kinds of com- 
putations renders it important that the most convenient formulae pos- 
sible should be devised for that purpose. The following formula are 
especially designed to facilitate interpolations where a number of them 
are to be made at equal intervals between values of a function given or 
computed for equal intervals of the variable : — 

Let F x be any function of x, given or computed, for the equal inter- 
vals of x = — a>, x—0, x=za, x=2a, &c., and let A 1 , A 2 , A 8 , &c. 
express the different orders of finite differences. By writing A, 1 for 
i (Alj + K) = ^~i V, A, s for i (Al 4 + A/) = A 4 S - * V, 
&c, we have, 

(1.) . F. = F + A, x + J, a? + A s x* 

in which 

4 = i(A, l -£A/ + ,&A/- T £ T ,A/ ) 

J 2 = -i- 2 (V- T W + sW-5kAo 8 ) 

/ CO 

4=^ (^ 8 - i*/ 6 + dhr V ) 

A < = irirh—< W-i*? ) 



2-S-4-5-6- 

1 

2-3-4-5-6-7- 



■^ — 9 • a • a. . s • R • 7 • „i ( A ' 7 ) 



The preceding formula may be used for interpolating F x for any 
value of a; positive or negative within a certain range, but the greater 
the value of x the greater the effect of the neglected orders of differ- 
ences upon the interpolated numbers, and if i orders of differences are 
used, it may become quite inaccurate if x is taken greater than £ % a>. 
If the value of x is confined within the limits of ^F£ », instead of the 
preceding formula, we may use the following of only four variable terms 
without sensible error : — 
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(3.) F X = F„ + B l x + B t a> + Bta? + B t ± k , 

in which 

A = - (A, 1 - i A, 8 + (A — sir of A) A, 5 — xiTT A/ ), 

00 

(4.) j 

and in which the m axim um possible error E of any interpolated num- 
ber arising from neglected terms is only 

(5.) F= ± (sr^jsTs A, — fstJttttA — tt stair A / )• . 

The constants B 1 ,B 2 , &c. are so determined as to make the two pre- 
ceding expressions of F x correspond for the four values of x = ^ £ <», 
and x = ^ |<b; so that, corresponding at equal intervals of j-o>, 
they cannot differ much for any intermediate value of a;, as is shown 
by (5). The advantage of this last formula over the preceding is, that 
with only four terms containing the variable you have nearly all the 
accuracy of seven or eight terms of the former. But it can only b'e 
used within the limit of £ a before and after F ; so that in interpolat- 
ing it requires the constants B±, B 2 , &c. to be computed for every 
interval or given value of F x . 

As the unit of x is arbitrary, when the interpolations are made at 
equal intervals it can be taken equal to one of the equal parts of x 
corresponding to the interpolated values of F x , and then a will repre- 
sent the number of interpolated intervals contained in one of the origi- 
nal intervals ; that is, a> — 1 will represent the number of interpola- 
tions in each original interval. In this case the value of x used in 
interpolating is always one of the numbers T 1| T 2, T 8, &c. ; and 
if the number of interpolations to each original interval is not too 
great, the different terms in the expression of F x are readily obtained 
after the constants B lt jE? 2 , &c. have been computed. 

For all cases in which the value of x does not exceed 6, that is, in 
which a> does not exceed 12, the preceding formula may be put into a 
form still more convenient for interpolating. The preceding expression 
of F x for all values of x from — G to -j- C gives 
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F Tb = 5 
F Ti =z4: 
F^a — 8 
Fzf2 = 2 
Fmi = l 



^B 1 + iB i ^UB a -\-US i 



4-12 



— 3 

— 4 



^6 53-1-28-8, 



+16 



— 1 



+ 1 





—5 


►T 3 ^ + 36 5^3 


—5 



>3B t + F . 



This again may be transformed into the following form : 



(6.) 



in which 



*^6"| 


+61 


Fj* 


+5 


F?i 


= P. +4 


F^s 


\ +3 


F+2 


+2 


tffiJ 


+1J 



(TA+B) 



+12 

+ 5 


— 3 

— 4 

— 3 



(B' T C) 



+16-1 


— 1 


+ 1 



\?(IC+D) 



01 
—5 


+3 

—5 



AA 



-(lio-AK } 

(7.)^=H 2A2 -(-e-i) A4 + ^ A6 } 



^=i 5 + i A4 -5^ A6 } 

and in which the minus sign must be used for interpolated values of 
F x preceding F , and the plus sign for those following Fg. In the 
latter transformations no small terms have been omitted ; so that this 
last form is of the same degree of accuracy as the preceding one, and 
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it is so arranged that there are only four multiplications of the con- 
stants to be performed by numbers which are small and convenient for 
that purpose, in order to obtain any one of the interpolated values of 
F x , whereas in the preceding form there are for the most part ten, the 
number being equal to the sum of the exponents of x in (S). This 
formula is accurate for all cases in which it is necessary to use eight 
orders of differences, and in all ordinary cases in which it is necessary 
to use only four or five orders of differences it is quite simple. In 
general, it is only necessary to compute the three constants A, B, and 
C,' using £ B for B, for even then the maximum possible error is only 
of the order -rfas A 4 . This formula is applicable in all cases in which 
the number of interpolations does not exceed twelve. If we wish to 
interpolate to twelfths, a in the expression of the preceding constants 
A, B, C, &c must be put equal to 12 ; if to tenths, equal to 10 ; and 
so for any other number. If we interpolate to twelfths, we must use 
(6) from F_ 6 to F +e ; if to tenths, from F_ 5 to F +6 ; and so on. In 
this way we get the middle interpolated number from two sets of con- 
stants ; first, by going forward from F , and secondly, by going back 
from F a , which is the F in the formula belonging to the next set of 
constants. This furnishes a very good check for the accuracy of the 
interpolations in addition to that of the regularity of the differences. 
In cases in which a is less than twelve, the formula from F_ e to F+ 6 
would give several of the middle interpolations in duplicate, but it is 
unnecessary to take it so as to have more than one. 

In interpolating to sixths, it is evident that, instead of putting a> 
equal to six, and using the formula from F_ s to F +s , we can put it 
equal to twelve, and use only the functions of F with even subscript 
numbers from F_ 6 to F +e . By so doing, we have the advantage of 
using the functions F^. 4 and F-^. 2 , which are very simple, since three 
of numerical coefficients are ciphers in F q: t , and two of them in F-% s . 
By.putting <■> = 10, and using these same functions of x, we have a 
very convenient formula for interpolating to fifths ; but it does not give 
any one of the interpolations in duplicate as a check, which, perhaps, 
is always unnecessary where the number of interpolations is so small, 
the regularity of the differences being a sufficient check. Also, in 
interpolating to fourths, instead of putting a = 4 and using jFV 2 and 
F^ t , we can put a, = 12, and use F^ B and F^ s ; but it is much 
better to put a = 8, and use F^ t and F^^, which, for reasons al- 
ready staled, are much more simple. In interpolating to thirds we can 
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put co = 12 and use F^. it which comprises only the two constants A 
and B, and hence is very simple. 

As an example of the application of the preceding formula, let it be 
required to interpolate the moon's Eight Ascension to twelfths, that is, 
to every second hour, having the Right Ascension and the differences 
given for each day at noon, as follows : — 

1867. R.A. A 1 A 2 A s A* A 5 A 6 

d. h. m. a. m. s. s. s. s. e. b. 

Ap. 1 21 59 38.64 +50 46.58 +23.84 +18.97 +6.09 —2.22 —1.62 

2 22 50 25.22 51 29.39 42.81 22.84 3.87 3.75 1.53 

3 23 41 54.61 52 35.04 65.65 22.96 0.12 5.68 1.93 



With these differences we get from (7), putting a = 12, 
-A+B A+B B-C B'+O -iC+D +i<AD 

ra. e. m. s. 

—4 12.3637 +4 13.0129 +0719 +.0907 —.0043 +0051 
—4 14.8104 4 15.9910 .1354 .1604 .0059 .0065 



With these values (6) gives the following, in which the first column 
contains the multiples of a few of the last places of — A + B and 
A + B, or of their complements, when the multiples ar.e negative, the 
second, the multiples of B — G and B + O, or of their complements 
when the multiples are negative ; and so on. 

RA. A 1 A 2 



.818 


.863 


.931 


F-c 


h. m. 5. 

21 34 25.25 


m. s. 

4 11.91 


S. 


.181 


.359 


.978 


F^ 


21 38 37.16 


4 12.03 


.12 


.545 






F-4 


21 42 49.19 


4 12.15 


.12 


.904 


.784 


.004 


F_$ 


21 47 01.34 


4 12.29 


. .14 


.273 


.712 




F-, 


21 51 13.63 


4 12.43 


• .14 


.6363 


.784 


.996 


F-i 


21 55 26.06 


4 12.58 


.15 


.01-29 


.728 


.005 


F a 


21 59 38.64 


4 12.75 


.17 


.026 


.637 




F l 


22 3 51.39 


4 12.91 


.16 


.039 


.728 


.995 


F 2 


22 8 4.30 


4 13.10 


.19 


.052 






F s 


22 12 17.40 


4 13.29 


.19 


.065 


.453 


.025 


Ft 


22 16 30.69 


4 13.49 


.20 
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E. A. A 1 



.077 


.088 


.032) 
.904 i 


F> 


h. 

22 


m. 

20 


44.18 


m. s. 

4 13.71 


6. 

.22 


.138 


.625 


F e 


22 


24 57.89 


.93 


.22 


.948 


.677 


.970 


F-s 






.82 


.16 


.23 


.758 






F-< 






.98 


.41 


.25 


.569 


.594 


.006 


F-* 






.39 


.67 


.26 


.379 


.458 




F-s 






.06 


.94 


.27 


.1896 


.594 


.994 


F.r 






.00 


.22 


.28 


.9910 


.519 


.006 


Fo 


22 50 25.22 


.52 


.30 


.982 


.358 




F 1 






.74 


.82 


.30 


.973 


.519 


.994 


F, 






.56 


.14 


.32 


.964 






F s 






.70 


.48 


.34 


.955 


.802 - 


.032 


F t . 






.18 


.83 


.35 


.946 


.925 


.104 


F 6 

F e 






.01 
.19 


.18 


.35 



In this example the part of the formula (6) depending upon -fa D 
is insensible. By combining the decimal part .640 of F in the first 
group with the first three columns, we get the decimal part of F x from 
F_ a to F 6 . Thus .640 + .818 + .863 + .931 = .252, only the 
first two decimals of which need be written down ; also .640 -J- .181 
-|- .359 -j- -978 = .158, for which .16 is written ; and so on. From 
F to F 6 the resulting sum of the numbers is written in the line be- 
neath the one in which the numbers are written. The two lines in 
brackets, the first combined with the decimal part of F in the first 
group, the second with that of F in the second group, both give F e , 
which is also F_ 6 of the second group. A check for the accuracy of 
the interpolation, as has been stated, is that these should give the same 
result. The last two figures of the interpolated numbers being thus 
obtained, and also their differences, as represented in the second group, 
after the initial differences of the first group only are once obtained, 
the remaining part of the interpolated numbers is readily filled in, as 
represented in the first group of the preceding example. 

As a second example, let it be required to interpolate the preceding 
Eight Ascensions to fourths. Putting a = 8 in (7), we get from the 
given differences 
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-A+B A+B B-C B'+C 

—6 18.3465 6 19.8119 0.1522 0.2156 

—6 21.8330 6 24.4922 0.2910 0.3748 

With these values (6) gives 

R. A. A 1 A 2 



.614 


.000 


-F-4 


h. m. s. 

21 34 25.25 


m. S. 

12 36.09 


B. 


.307 


.391 


F- 2 


21 47 1.34 


12 37.30 


1.21 


.623 


.138 


F 


21 59 38.64 


12 38.76 


1.46 


.248 


.000") 
.000) 


F* 


22 12 17.40 


12 40.49 


1.73 


.668 


F t 


22 24 57.89 


12 42.50 


2.01 


.334 


.836 


F-, 


22 37 40.39 


12 4483 


2.33 


.984 


.501 


F„ 


22 50 25.22 


12 47.48 


2.65 


.969 


.000 


F 2 


23 3 12.70 


12 50.49 


3.01 




... 


F< 


23 16 3.19 







The following very convenient method of interpolation was published 
several years ago in an imperfect form in the Mathematical Monthly. 
The expressions for the constants have been here obtained in a quite 
different manner, and are given in a different function of the differ- 
ences, which are more exact, and the whole matter is given in an 
improved form. 

If we put in (1) 

(8.) F. = F + B 1 x + B 2 t? + B, A 

and determine B 1 , B 2 , and B s , so as to make the expression coincide 
with (1) when x = %, x = §, and x = 1, we obtain very nearly, re- 
instating A 1 — £ A 2 for A/, A 3 — £ A 4 for A, 8 , &c, 

■^ = ^ a1 -* a2 -* a8 +(^+^*iV)^+^a 6 -^a«...} 

*=2? i A2 ~ <* + ^ * *> A4 + ^ A6 \ 

3>=6^ A8 -* A5 * 

The greatest possible error, E, in using (8) with these constants 
instead of (1), is only 

(9.) E=± (^ A* + ^fa A* + ^ A« ) 
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9 



d x = F x — i'd-i), 



If we put 
(10.). 
we obtain from (8) 

(11.) 5 x = B 1 +(2x — l)B i -\-{Za? — Zx+l)B i , 

which may be put into the following form : — 

(12.) S x = .4 + (<» + 1 — 2a;)£+(£o. 2 +;U + l + 8ar ! 
— 3 © a; — 3 x) C, 

in which 

A = -t\ 



(13.) JB=£, {_A'-£A 3 +a + TV- i)A'+^-Tk* e 



2»- 
1 

6 



C=^-,\A*-f I A° } 



By this formula we obtain the first differences, 3 X , 8 2 , 6 S , &c, of the 
interpolated numbers, and from them the numbers themselves. The 
formula can be used for all values of o> ; but when it is taken greater 
than 12, the numerical coefficients of B and C obtained from (12) for 
all values of x are not all small enough to be convenient in computa- 
tion. For all values of a> not greater than 12, by making some slight 
modifications, we can obtain numerical coefficients convenient in com- 
putation. The following are some of the forms most frequently used. 

For interpolating to thirds, putting a = 3, (12) gives, 

(14.) 8 2 V =A 0V2.B 

*J -lj 

For interpolating to fourths, putting a = 4, we get 

Si! +3" 

t\ - ii 

«J —3 



(15.) 




3C. 



For interpolating to fifths, putting a = 5, we get 



(16.) 8 3 
VOL. VII. 



= A 



+ 2] 




+ 2 


+ 1 




— 1 





>2B 


. -2 


— 1 




— 1 


— 2 




+ 2 



3 0. 



10 
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For interpolating to sixths, putting <■> = 6, we get 



(17.) 



8i] 



~A 



+ 51 
+ 3 

+ 1 

— 1 

— S 

— 5J 



>B 



For interpolating to eighths, putting a = B, v/e get 



(18.) 



fix 

8 2 

* 8 
8* 

4 J 

8« 
8r 



= J[ 



+ 7 
+ 5 
+ 3 

+ 1 

— 1 

— 3 

— 5 

— 7 



>B 



For interpolating to tenths, putting © = 10, we get 

+ 9 1 



(19.) 



8s 
8< 
85 
8 6 
87 
8 8 
8 8 
8 io 



= ^i 



+ 7 
+ 5 
+ 3 

+ 1 

— 1 

— 3 

— 5 

— 7 

— 9 



>B 



For interpolating to twelfths, putting a = 12, we get 



(20.) 



8i 
8 2 
8 3 
84 
8 6 
8 6 
8r 
8 8 
8„ 
810 
S u 
812 



= A+G 



+ 11 
' +. 9 

+ 7 
* + 5 

+ 3 

+ 1 

— 1 

— 3 

— 5 

— 7 

— 9 

— 11 J 



fB 



+ 5' 

— 1 

— 4 

— 4 

— 1 
+ 5. 

+ 7" 

+ 1 

— 3 

— 5 

— 5 

— 3 

+ 1 

+ 7J 

+ 6 
+ 2 

— 1 

— 3 

— 4 

— 4 

— 3 

— 1 
+ 2 
+ 6J 

+ 9 

+ 4 



— 3 

— 5 
—•6 
_6 

— 5 

— 3 


+ 4 
+ 9J 



2(7. 



3C. 



6G 



Yea 



OF ARTS AND SCIENCES: SEPTEMBER 12, 1865. 11 

In this last form it was necessary to add the small constant C to A 
in order to -obtain small and convenient numerical coefficients of the 
constant 6 G. 

The following is an application of the last form to the example of 
the moon's Right Ascension already given. From (13) we obtain, 
putting a = 12, 

A+O B 6 

+4 18.8886 —0.1124 +0.0112 

+4 17.4516 —0.1869 +°- 013 6 

With these values of the constants (20) gives the following re- 
sults : — 

8 1 8" E.A. 



.764 


.101 


8i 


m. 

4 


12.749 




h. 

21 


m. 

59 


38".640 


.988 


.045 


s* 


4 12.916 


+.167 


22 


3 51.389 


.213 


(.0112) 


«3 


4 


13.097 


.181 


22 


8 


4.305 


.438 


.966 


K 


4 


13.287 


.190 


22 


12 


17.402. 


.663 


.944 


85 


4 


13.491 


.204 


2.2 


16 30.689 


.8876 


.933 


\ 


4 


13.704 


.213 


22 20 44.180 


.1124 


.933 


87 


4 


18.929 


.225 


22 24 57.884 


.337 


.944 


8 8 


4 14.164 


.235 


22 


29 


11.813 


.561 


.966 


8 9 


4 


14.411 


.247 


22 33 


25.977 


.787 


(.9888) 


810 


4 


14.670 


.259 


22 37 40.388 


.012 


.045 


811: 


4 


14.941 


.271 


22 41 55.058 


.236 


.101 


8 12 


4 15'.221 


.280 


22 46 


9.999 


.944 


.122 


*! 




.517 


.296 


22 50 25.220 


.318 


.054 


82 




.824 


.307 






.737 


.692 


(:0136) 


h 




.144 


.320 






.561 


.065 


.959 


K 




.475 


.332 






.705 


.439 


.932 


8 5 




.823 


.347 






.181 


.8131 


.918 


8c 




.182 


.359 






.004 


.1869 


.918 


87 




.557 


.375 






.186 


.561 


.932 


8 8 




.945 


.388 






.743 


.934 


.959 


8 B 




.345 


.400 






.688 


.308 


(.9864) 


810 




.759 


.414 






.033 


.682 


.054 


8 U 




.189 


.429 






.792 


.056 


.122 


' ^12 




.630 


.442 






.980 
.610 
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In the first column the complements .8876, .8131, &c. of the deci- 
mal part of B, since it is negative, are first written down in every 
twelfth place, and then immediately under, the decimal part itself, after 
which the multiples are readily filled in. In the second column is 
written in one of the blank places of the formula, and its complement 
in the other, for the convenience of taking the multiples, and placed in 
parentheses to denote that they are not to be used in the summation of 
the terms. These two columns then being combined with the decimal 
part of the constant A -f- C, gives the decimal part of the seconds in 
6 1 , from which 5 2 , or at least the last places of, fl 2 . are obtained ; and 
by means of it the interior places of 8 1 are readily filled in, when the 
initial number of d 1 is known for the first group only. The first dif- 
ferences being thus obtained, the interpolated numbers are readily 
found. The last group of the preceding example shows the manner 
in which the computation is carried out at first ; after which the re- 
maining part is filled in, as shown in the first group. The computation 
might be readily carried out by first computing only the last two places 
of the differences. These have to be computed for one place more than 
the number of places required in the interpolated results, since small 
errors in the former might be accumulative in the latter. 

In this method of interpolation the regularity of the' differences is 
not a complete check, since a very small error in the value of B might 
not produce a sensible derangement of the differences. There must, 
therefore, be a separate check for B, and then the differences furnish a 
complete check against errors arising from any other source. 

Professor Gray made a communication, on a new Water 
Lily, Nymphcea tuberosa, of J. A. Paine, from the western part 
of the State of New York, remarkable for its tuberiferous 
rootstocks. 

Mr. J. I. Bowditch was elected Treasurer, to fill the vacancy 
made by the decease of Mr. Livermore. 

Mr. T. T. Bouv6 was elected a member of the Finance Com- 
mittee, to fill the vacancy left at the annual election. 

Mr. Charles J. Sprague was appointed, on the nomination of 
the President, a member of the Auditing Committee. 
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DONATIONS TO THE LIBRARY, 

FROM MAT 28, 1864, TO MAT 30, 1865. 

State of Massachusetts. 

Nineteenth Report to the Legislature of Massachusetts relating to 
the Registry and Return of Births, Marriages, and Deaths in the 
Commonwealth for the Tear ending December 31, 1860. By Oliver 
Warner, Secretary. 8vo vol. Boston. 1862. 

Twentieth Report for 1861 8vo vol Boston. 1863. 

Abstract of the Census of Massachusetts, 1860, from the Eighth 
United States Census, with Remarks on the Same. 8vo vol. Bos- 
ton. 1863. 

Returns of the Railroad Corporations in Massachusetts, together 
with Abstracts of the Same, 1860 - 1863. 4 vols. 8vo. Boston. 
1861 - 64 

General Statutes of the Commonwealth of Massachusetts : re- 
vised by Commissioners 8vo vol. Boston. 1860. 

Reports of. Controverted Elections^in the House of Representa- 
tives of the Commonwealth of Massachusetts from 1780 to 1852. 
8vo vol. Boston. 1853. 

Acts and Resolves passed by the General Court of Massachusetts 
in the Tears 1860 - 1864. 5 vols. 8vo. Boston. 1860-64. 

Journal and Documents of the Valuation Committee of the Tear 
1860 ; together with Acts, of 1861 to secure a uniform Description 
and Appraisal of Estates in the Commonwealth. Published by Oli- 
ver Warner, Secretary. 8vo vol. Boston. 1861. 

Report to the Governor and Council concerning the Indians of 
the Commonwealth, under the Act of April 6, 1859. By John 
Milton Earle, Commissioner. 8vo vol. 1861.' 

Report of the Joint Committee of 1860 upon the proposed Canal 
to unite Barnstable and Buzzard's Bays. 8vo vol. Boston., 1864. 

Statistics of the Condition and Products of Certain Branches of 
Industry in Massachusetts for the Tear ending April 1, 1845. By 
John G. Palfrey. 8vo vol. Boston. 1846. 

Statistical Information relating to Certain Branches of Industry 
.... for the Tear ending June 1, 1855. By Francis De Witt' 8vo 
vol. Boston. 1856. 

Annual Report of the Adjutant- General of the Commonwealth of 
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Massachusetts, with Reports from the Quartermaster-General, etc, 
for 1861 - 1863. 3 vols. 8vo. Boston. 1862-64. 
Massachusetts Historical Society. 

Collections. VoL VII. Fourth Series. 8vo. Boston. 1865. 
Observatory of Harvard College. 

On the Eight Ascension of the Pole Star, as determined from Ob- 
servation. By Truman Henry Safford, Assistant at the Observatory 
of Harvard College. [From the Proceedings of the American 
Academy of Arts and Sciences. Vol. VI.] 8vo pamph* Cam- 
bridge. 1864. 
Museum of Comparative Zoology. 

Annual Report, of the Trustees of the Museum of Comparative 
Zoology at Harvard. College, in Cambridge, together with the Re- 
port of the Director, 1864. 8.vo pamph. Boston. 1865, 
Boston Athenceum. 

List of Books added to the Library of the Boston Athenaeum from 
December 1, 1863, to December 1, 1864. 8vo pamph. Boston. 
Essex Institute. 

Proceedings. VoL HI., IV. No. 2-4. 8vo. Salem. 1864. 
American Antiquarian Society. 

Proceedings of the American Antiquarian Society, at the Annual 
Meeting held in "Worcester, October 21, 1864. 8vo pamph. Bos- 
ton. 1864. 
Portland Society of Natural History. 

Proceedings. Vol. I. pp. 97 - 128. 8vo. Portland. 1864. 
Dartmouth College. 

Catalogue of the Officers and Students .... for the Academical 

Tear 1864 -65.. 8vo. Hanover, N. H. 1864. 

Catalogue Senatus Academici et eorum qui Munera et Officia 
Academica gesserunt. ..... 8vo. Hanoverae, Neo Hant. 1864. 

Editors of American Journal of Science and Arts. 

Journal. N. S. VoL XXXVILL, XXXIX. 8vo. New Haven. 
1864-65. 
Lyceum of Natural History of New York. 

Annals. VoL VH. No. 13-16. Vol. VHI. No. 1. 8vo. 
New York. 1862 - 63. 
Albany Institute. 

Transactions. VoL IV. 8vo. Albany. 1858 - 64. 
Society for the Promotion of Useful Arts in the State of New York 
Transactions. Vol. IV. Part 2. 8vo. Albany. 1819. 
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Columbia College. 

Catalogue of the Officers and Students, for the Tear 1864 - 65. 
8vo. New York. 1864 
Academy of Natural Sciences of Philadelphia. 

Proceedings. 1864. No. 2, 5. 1865. No. 1. 8vo. Phila- 
delphia. 1864-65. 
American Philosophical Society. 

Transactions. N. S. Vol. XIII. Part 1. 4to. Philadelphia. 

1865. 

Proceedings. Vol. IX. No. 71, 72. 8vo. Philadelphia. 1865. 

List of the Members of the American Philosophical Society, held 

at Philadelphia, for promoting Useful Knowledge, formed on the 2d 

of January, 1769 8vo pamph. Philadelphia. 1865. 

List of the Surviving Members of the American Philosophical 
Society, January, 1865, in the Order of their Election to Member- 
ship. 8vo pamph. Philadelphia. 1865. 
Philadelphia College of Pharmacy. 

American Journal of Pharmacy. Ser. 8. Vol. XII., XIII. No. 
1,2. 8vo. Philadelphia. 1864-65. 
Smithsonian Institution. 

Smithsonian Contributions to Knowledge. Vol. XIII. 4to. City 
of Washington. 1864. 

Smithsonian Miscellaneous Collections. Vol. V. 8vo. Wash- 
ington. 1864. 

Annual Report of the Board of Regents of the Smithsonian In- 
stitution, for the Tear 1862. 8vo vol. Washington. 1863. 
Department of State. 

Papers relating to Foreign Affairs, accompanying the Annual 
Message of the President to the First Session of the Thirty-Eighth 
Congress. Part I., EL 2 vols. 8vo. Washington. 1864. 
Navy Department. 

Report of the Secretary of the Navy in relation to Armored Ves- 
sels. 8vo voL Washington. 1864. 
Mercantile Library Association of the City and County of San Francisco. 
Eleventh and Twelfth Annual Report of the Treasurer and Li- 
brarian. 2 pamph. 8vo. San Francisco. 1864 - 65. 
Magnetic Observatory, Toronto, C. W. 

Abstracts of Magnetical Observations made at the Magnetical Ob- 
servatory, Toronto, Canada West, during the Tears 1856 to 1862 
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inclusive, and during Parts of the Tears 1853, 1854, and 1855. 
4to vol. Toronto. 1863. 

Abstracts of Meteorological Observations .... during the Years 
1854 to 1859 inclusive. 4to vol. Toronto. 1864. 

Results of Meteorological Observations .... during the Years 
1860, 1861, and 1862. 4to vol. Toronto. 1864. 
Royal Society of London. 

Philosophical Transactions, for the Year 1863. Vol. CLIII. 
Part II. For the Year 1864 Vol. CLIV. Part I., II. 4to. 
London.' 1864. 

Proceedings. Vol. XIII. No. 60 - 69. 8vo. London. 1864 

List of Fellows, etc. 1863. 4to pamph. London. 1864 

Report of the Astronomer. Royal to the Board of Visitors of 
the Royal Observatory, Greenwich. Read at the Annual Visita- 
tion of the Royal Observatory, 1864, June 4. 4to pamph. London. 
1864. 

Astronomical Observations made at the Royal Observatory, Green- 
wich, in the Year 1862. 4to vol. London. 1864. 

Abstracts of Meteorological Observations made at the Magnetical 
Observatory, Toronto, Canada "West, during the Years 1854 to 1859 
inclusive. 4to vol. Toronto. 1864. 

Results of Meteorological Observations made at the Magnetical 
Observatory, Toronto, Canada West, during the Years 1860, 1861, 
and 1862. 4to vol. Toronto. " 1864. 
Royal Institution of Great Britain. 

Proceedings. Vol. IV. Part m., IV. 8vo. London. 1864. 
Royal Astronomical Society. 

Memoirs. VoL XXXIL 4to. London. 1864. 
Royal Horticultural Society. 

Proceedings. Vol. IV., V. No. 1, 2. 8vo. London. 1864-65. 
British Association for the Advancement of Science. 

Report of the Thirty-Third Meeting, held at Newcastle-upon- 
Tyne, August and September, 1863. 8vo vol. London. 1864. 
Geological Society of London. 

Quarterly Journal. VoL XX., XXI. Part 1. 8vo. London. 
1864-65. 

List of the Society, November 1st, 1862. 8vo pamph. 
Linnean Society of London. 

Transactions. Vol. XXIV. Part II. 4to. London. 1863. 
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Journal of the Proceedings. Zoology, Vol. VII., VIII. No. 29 : 
Botany, Vol. VII., VIII. No. 29, 30. 8vo. London. 1863 - 64. 

List of the Linnean Society, 1863. 8vo pamph. London. 

Address of George Bentham, Esq., F. R. S., etc. The President 
.... Monday, May 25, 1863 : Address . ... on Tuesday, May 
24, 1864. 2 pamph. 8vo. London. 1863 - 64. 
Zoological Society of London. 

Transactions. Vol. V. Part HI. 4to. London. 1864. 

Proceedings for the Tear 1863. Part I., II., HI. 8vo. Lon- 
don. 1863. 
Chemical Society of London. 

Journal Ser. 2. Vol. II., III. No. 25, 26, 27. 8vo. London. 
1864-65. 
Society of Arts, Manufactures, and Commerce. 

Journal of the Society of Arts and of the Institutions in Union. 
Vol. XII. 8vo. London. 1864. 
Royal Society of Edinburgh. 

Transactions. Vol. XX. - XXTJI. 4to. Edinburgh. 1853 - 64. 

Proceedings. Vol. IV, V. No. 59-64. 8vo. Edinburgh. 1863- 
64. 
Royal Irish Academy. 

Transactions. Vol. XXIV. Antiquities, Part I., II: Science, 
Part HI. : Polite Literature, Part I. 4to. Dublin. 1864. 

Proceedings. Vol. VIII. 8vo. Dublin. 1864. 

On the Tides of the Arctic Seas. By the Rev. Samuel Haughton, 
M. A., F. R S., etc. Part I. On the Diurnal Tides of Port Leo- 
pold, North Somerset. 4to pamph. Dublin. 

On the Reflection of Polarized Light from Polished Surfaces, 

Transparent and Metallic. By the Rev. Samuel Haughton 

4to pamph. Dublin. 

Experimental Researches on the Granites of Ireland. Part III. 
On the Granites of Donegal. By the Rev. Samuel Haughton. .... 
8vo pamph. London. 

Experimental Researches on the Granites of Ireland. Part IV. 
On the Granites and Syenites of Donegal : with some Remarks on 

those of Scotland and Sweden. By the Rev. Samuel Haughton 

8vo pamph. Dublin. 1864. 
Royal Dublin Society. 

Journal. Vol. IV. No. 31 - 33. 8vo. Dublin. 1864 - 65. 
VOL. VII. 3 
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Government of India. 

Memoirs of the Geological Survey of India, Vol. HI. Part 2 : 
Vol. IV. Part 2. 8vo. Calcutta. 1864. 
Palseontologia Indica. Part 3, 2 - 5. 4to. Calcutta. 1864. 
Annual Report of the Geological Survey of India and of the 
Museum of Geology, Calcutta — Eighth Year, 1863 - 64. 8vo 
pamph. Calcutta. 1864. 
Academie des Sciences de Vlnstitut Imperiale de France. 
Memoires. Vol. XXXII. 4to. Paris. 1864. 
Memoires. Morales et Politiques. Vol. XI." 4to. Paris. 1862. 
Coroptes Rendus. Vol. LVIIL, LDL, and LX. No. 1-18. 
4to. Paris. 1864-65. 
Societe de Geographic. 

Bulletin. Ser. 5. Vol. VI., VII. 8vo. Paris. 1863 - 64. 
Societe Imperiale Zob'hgique d'Acclimatalion. 

Bulletin. Ser. 2. Vol. L, II. No. 2, 3. 8vo. Paris. 18G4- 
65. 
Societe Academique de Maine et Loire. 

Memoires. Vol. XI., XII. 8vo. Angers. 1862. 
Academie Imperiale des Sciences, etc., Gaen. 

Memoires. 8vo vol. Caen. 1864. 
•Societe Linneene de Normandie. 

Memoires. Vol. XIV, XV. Annees 1862-63. 1863-64. 
4to. Caen. 1864-65. 

Bulletin. Vol. VIII. Annee 1862-63. 8vo, Caen. 1864. 
Societe Imperiale des Sciences Naturettes de Cherbourg. 

Memoires. Vol. IX., X 8vo. Paris and Cherbourg. 1863-64. 
Societe de Physique et d'Histoire NatureUe de Geneve. 

Memoires. Vol. XVII. Part I. 4to. Geneva. 1863. 
Naturforschende GeseMsehaft in Bern. 

Mittheilungen aus dem Jahre 1863. 8vo. Bern. 1863. 
Societe des Sciences NatureUes de Neuchatel. 

Bulletin. Vol. VI. Cahier 3. 8vo. Neuchatel. 1864. 
St. GaUische Naturwissenschaftliche Gesellschaft. 

Bericht iiber die Thatigkeit, 1862 - 63. 8vo vol. St. Gallen. 
1863. 
Schweizerische Naturforschende Gesellschaft. 

Verhandlungen. 47 Versammlung zu Samaden, den 24, 25, und 
26 Aug., 1863. 8vo vol. Chur. 
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Konigl. Preussische JJcademie der Wissenschaflen, Berlin. 

Abhandlungen. 1863. 4to. Berlin. 1864. 

Mohatsbericbte. 1863. 8vo. Berlin. 1864. 
Universitas Frid. Guil. Rhenana, Bonnes. 

Academical Dissertations and Indexes. Bonn. 1863. 
Naturhistorischer Verein der Preuss. Rkeinlcm.de und Westpkcdens. 

. Verhandlungen. Vol. XX. 8vo. Bonn. 1863. 
Naturforschender Verein in Brunn. 

Verhandlungen. Vol. I. 1862. 8vo. Brunn. 1863. 
Kaiserl. Leopoldinisch- Garolinisch Deutsche Akademie der Naturforscher. 

(Academia Caesarea Leopoldino-Carolina Germanica Naturaa 
Curiosorum.) 

Nova Acta. Vol. XXX., XXXI. 4to. Dresden. 1864. 
Naturwissenschaftliche Gesellschqft Isis zu Dresden. 

Sitzungs-Berichte. 1863. 8vo. Dresden. 1864. 
Naturforschende Gesellschaft in Emden. 

Neunundvierzigster Jahresbericbt. 1863. 8vo. Emden. 1864. 

Kleine Schriften. XL 4to. Emden. 1864. 
Zoologische Gesellschaft, Frankfurt a. M. 

Der Zoologische Garten. Vol. V. 8vo. Frankfort-on-the-Main. 
1864. 
Naturforschende Gesellschaft zu Freiburg im Briesgau. 

Berichte iiber die Verhandlungen. Vol. III. Part 2. 8vo. Frei- 
burg i. Br. 
Oberlausitzische Gesellschaft zu Gb'rlitz. 

Neues Lausitzisches Magazin. Vol. XLI. ■ 8vo. Gorlitz. 1864. 
Konigl. Gesellschaft der Wissenschaflen zu Gottingen. 

Abhandlungen. Vol. XI. 4to. ■ Gottingen. 1864. 

Nachrichten von der Georg-Augusta-Universitat und der Konigl. 
Gesellschaft der Wissenschaften voin Jahre 1863, 1864. 2 vols. 
16mo. Gottingen. 1864-65. 
Naturforschende Gesellschaft zu Halle. 

Abhandlungen. Vol. VII., VIDI. 4to. Halle. 1863 - 64. 
Konigl. Physikalisch- Okonomische Gesellschaft zu Konigsberg. 

Schriften. Vol. IV. 4to. Konigsberg. 1863. 
Konigl. Sachsisclie Gesellschaft der Wissenschaften, Leipzig. 

Abhandlungen. Math.-Phys. Classe. Vol. VI., VII. pp. 1-399. 
8vo. Leipsic. 1864. 

Berichte tiber die Verhandlungen. Philol.-Histor. Classe. Vol. 
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XV., XVI. No. 1. Math.-Pbys. Classe. Vol. XV. No. 1, 2. 
8vo. Leipsic. 1863 - 64. 
Mannheimer Vereinfur Naturkunde, Mannheim. 

Neunundzwanzigster Jahresbericht. 16movol. Mannheim. 1863. 
Konigl. Bayerische Akademie der Wissenschqfien, Miinchen. 

Abhandlungen. Philos.-Philol. Classe. Vol. X Part 1. 4to. 
Munich. 1864. 

Sitzungsberichte. 1863. Vol. II. Part 2-4. 1864. Vol. I. 
8vo. Munich. 1863 - 64. 

Annalen der Konigl. Sternwarte. Vol. XIII. Supplementband, 
IV. 8vo. Munich. 1863-64. 

Die Stellung Venedigs in der Weltgeschichte. Rede gehalten 
von Dr. Geo. Martin Thomas. 4to pamph. Munich. 1864. 

Ueber die Stellung und Bedeutung der pathologischen Anatomic 
Festrede vorgetragen von Dr. T. Buhl. 4to pamph. Munich. 1863. 
Ueber den Begriff der biirgerlichen Gesellschaft. Vortrag ge- 
halten von Dr. W. H. Richl. 4to pamph. Munich. 1864. 

Konig Maximilian II. und die Wissenschaft. Rede gehalten in 
der Festsitzung der k. Akademie der Wissenschaften zu Miinchen 
am 30 Marz 1864, von I. v. Dbllinger. 8vo pamph. Munich. 1864. 
Naturhistorische Gesellschaft zu Nurnberg. 

Abhandlungen. Vol. III. Part 1. 8vo. Nurnberg. 1864. 
Offeribacher Vereinfur Naturkunde, Offenbach. 

Funfter Bericht. 8vo vol. Offenbach am Main. 1864. 
K. K. Sternwarte zu Prog. 

Magnetische und . Meteorologische Beobachtungen. Vol. XXIV. 
4to. Prague: 1864. 
Zoologisch-Minerahgischer Verein in Regensburg. 

Correspondenz-Blatt. Vol. XVH. 16mo. Regensburg. 1863. 
Abhandlungen. Vol. IX. 8vo. Regensburg. 1864. 
Entomologischer Verein zu Stettin. 

Entomologische Zeitung. Vol. XXV. 8vo. Stettin. 1864. 
Amtlicher Bericht iiber die acht und dreissigste Versammlung 
Deutscher Naturforscher und Arzte in Stettin im Sept. 1863. 
Herausgegeben von den Geschaftsfiihrern derselben Dr. C. A. Dohrn 
und Dr. Behm. 4to vol. Stettin. 1864. 
Kaiserliclie Akademie der Wissenschaften, Wien. 

Denkschriften. Math.-Naturw. Classe. Vol. XXII. 4to. Vienna. 
1864. 
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Sitzungsberichte. Math.-Naturw. Classe. Vol. XL VII., XL VIII., 
XLIX. No. 1. Philos.-Histor. Classe. Vol. XLIL, XLIIL, 
XLIV., XLV. No. 1. 8vo. Vienna. 1863 - 64. 

Anzeiger. Math.-Naturw. Classe. Vol. I., II. No. 1-20. 
8vo. Vienna. 1864-65. 
K. K. Geographische GeseUschaft, Wien. 

Mittheilungen. Vol. VI. Roy. 8vo. Vienna. 1862. 
K. K. Geologische Beichsanstalt, Wien. 

Jahrbuch. Vol. XIII., XIV. No. 3, 4. 8vo. Vienna. 1863. 

Die Fossilen Mollusken des Tertiaer-Beckens von "Wien, von 
Dr. Moritz Homes. Vol. II. No. 5, 6. Bivalven. 4to. Vienna. 
1865. 
K. K. Zoohgisch-Botanische GeseUschaft, Wien. 

Verbandlungen. Vol. XIII. 8vo. Vienna. 1863. 

Monographie der Oestriden von Friedrich Brauer. 8vo vol. Vi- 
enna. 1863. 
Academic Hoi/ale des Sciences, fyc, de JBelgigue, de Bruxelles. 

Memoires. Vol. XXVIIL, XXXIV. 4to. Brussels. 1854-64. 

Memoires Couronnes, &c. Vol. XXIL, XXVI., XXXI. 4to. 
Brussels. 1848, 1855, 1863. 

Memoires Couronnes. Col. in 8vo. Vol. XV., XVI. 8vo. 
Brussels. 1863 - 64. 

Bulletin. SeY. 2. Vol. XV -XVII. 8vo. Brussels. 1863-64. 

Annuaire. Vol. XXX. 18mo. Brussels. 1863 - 64. 
Observatoire Royale de Bruxelles. 

Annales. Vol. XVI. 4to. Brussels. 1864. 

Annuaire. Vol. XXXI. 18mo. Brussels. 1863. 
Academic Royale des Sciences a Amsterdam. 

Verhandelingen, Afdeeling Letterkunde. Vol. II. 4to. Am- 
sterdam. 1863. 

Verslagen en Mededeelingen. Afd. Letterkunde. Vol. VII. ... Afd. 
Natuurkunde. Vol. XV., XVI. 8vo, Amsterdam. 1863 - 64. 

Jaarboek voor 1862. 8vo. Amsterdam. 

De Lebetis Materie et Forma ejusque Tutela in Machinis Vaporis 
Vi agentibus. Carmen Didascalicum, cujus Auctori Josepho Giaco- 

letti Pedemontano, Certaminis Poetici Praemium adjudicatum est 

IX Martii, 1863. 8vo. Amsterdam. 1863. 
Netherlands Government. 

Flora Batava, of Afbeeldingen Beschrijving van Nederlandsche 
Gewassen. Aflevering 184, 187 - 189. 4to. Amsterdam. 
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Carte Geologique des Pays-Bas. No. 3, 4, 8, 11, 12, 15 - 20. 11 
Charts. Haarlem. 
HoUandsche Maatschappij der Wettenschappen te Haarlem. 

Natuurkundige Verhandelingen. Serie 2. Vol. XVIII., XIX., 
XXI. Part 1. 4to. Haarlem. 1863 - 64. 
KoninkLijk Nederlandsch Meteorologisch Jnstituut. 

Meteorologische "Waarnemingen in Nederland en Zigne Bezittin- 

gen Long 4to vol. Utrecht. 1864. 

Observatoire cT Utrecht. 

Recherches Astronomiques de l'Observatoire d'Utrecht, pubises 
par M. Hoek, Dir. de l'Obs. Livr. II. 4to. The Hague. 1864. 
Recherches sur la Quantity d'Ether contenue dans les Liquides, 

par M. Hoek et A. C. Oudemans Addition a la Premiere 

Livraison des Recherches Astron. de l'Obs. d'Utrecht. 4to. The 
Hague. 1864. 
Academic Imperiale des Sciences de St. Petersbourg. 

Memoires. Ser. 7. Vol. V No. 2-9. Vol. VI. 4to. St. 
Petersburg. 1862-63. 

Bulletin. Vol. V. No. 3-8: Vol. VI. No. 1-5 : Vol. VII. No. 
1-2. 4to. St. Petersburg. 1863. 
Administration of Mines of Russia. 

Annales de l'Observatoire Physique Central de Russie. 1860, 
No. 1, 2 : 1861, No. 1, 2. 4to. St. Petersburg. 1863 - 64. 
Societe Imperiale des Naturdlisies de Moscou. 
. Bulletin. 1863. No. 3, 4: 1864. No. 1. '8vo. Moscow. 
1863-64. 
Naturforschender Verein zu Riga. 

Correspondenzblatt Vol. XIV. 8vo. Riga. 18641 -. 
Kongel. Danshe Videnshabernes Selslcab, Kjobenlmon. 

Oversigt. Forhandlinger. 1862 - 1863. 8vo. Copenhagen. 
1862-63. 
Royal Society of Northern Antiquaries, Copenhagen. 

Notices of the Life and "Writings of Carl Christian Rafn, Perma- 
nent Secretary of the Royal Society of Northern Antiquaries. By 
Laurent Etienne Borring. 8vo pamph. Copenhagen. 1864. 
KongeL Norske Frederilcs Universitet, Ohristiania. 

Aarsberetning for 1862. 16mo pamph. Christiania. 1863. 
Forhandlinger i Videnskabs-Selskabet i Christiania. 1858 - 63. 
8vo. Christiania. 1859-64. 
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Index Scholarum. 1863. 2 pamph. 4to. Christiania. 1864. 

Nyt Magazin for Naturvidenskaberne. Udgives af den physio- 
graphiske Forening i Christiania ved M. Sars og Th. Kjerulf. Vol. 
XIII. Part 1 - 3. 8vo. Christiania. 1863 - 64. 

Om Snebraen Folgefon af S. A. Sexe. ' Udgivet som Universi- 
tetsprogram for an detHalvaar 1864. 4to pamph. Christiania. 1864. 

Aegyptiscke Chronologic Ein kritischer Versuch von J. Lieblein. 
.... Herausgegeben von der Gesellschaft der Wissenschaften zu 
Christiania. 8vo vol. Christiania. 1863. 

Oversigt af Norges Echinodermer ved Dr. Michael Sars. Udgiven 
af Videnskabsselskabet i Christiania. 8vo vol. Christiania. 1861. 

Resultate Magnetischer, Astronomischer und Meteorologischer 
Beobachtungen auf einer Reise nach dem Ostlichen Sibirien in den 
Jahren 1828 - 1830 von Christoph Hansteen und Lieutenant Due. 
4to pamph. Christiania. 1863. 

Om de Geologiske Forhold paa Kyststraekningen af Nordre Ber- 

genhaus Amt. af M. Irgens og Th. Hiortdal. Efter det academiske 

Collegiums Foranstaltning udgivet som Universitetsprogram for andet 

Halvaar 1864 ved Dr. Th. Kjerulf. 4to pamph. Christiania. 1864. 

Kongl. Svenska Vetenskaps Akademien. 

Ofversigt af Kongl. Vetenskaps Akademien Forhandlinger. Vol. 
XX. 8vo. Stockholm. 1863. 

TMeteorologiska Iakttagelser i Sverige utgivne af Kong. Svenska 
Vetenskaps-Akademien af Er. Edlund. Vol. IV. 1862. 8vo. 
Stockholm. 1864. 
Regia Societas Scientiarum, Upsaliensis. 

Nova Acta. Ser. 3. Vol. V. Part 1. 4to. Upsal. 1864. 

Upsala Universitets Arsskrift. 1863. 8vo. Upsal. 1863. 
Royal Observatory of Upsal. 

Refractors-Beobacktungen der K. Dniversitats Sternwarte in Up- 
sala vom Februar 1862 bis Januar 1864. 8vo vol. Upsal. 1864. 
Real Academia de Oiencias Exactas, etc., Madrid. 

Memorias, Vol- II. Ser. 1. Ciencias Exactas, Vol. I. Part 2 : 
Vol III'. Ser. 2. Ciencias Fisicas, Vol. 1 Part 3 : Vol. VI. Ser. 2, 
Ciencias Fisicas, Vol. II. Part 1. 4to. Madrid. 1863. 

Eesumen de las Actas .... en el Ano Academico de 1861 - 
1862. 12mo. Madrid. 1863. 

Libros del Saber de Astronomia del Key D. Alfonso X de Cas- 
tilla, copilados, antados y comentados, por Don Manuel Rico y Sino- 
bas. 2 vols, folio. Madrid. 1863. 
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Obscrvntorio de. Marina de Sun Fernnndo, Cadiz. 

Almanaque Nautioo para el Alio I6(>u. fevo. Cadiz. 1864 
Accademia delta Scienze deW Istituto de Bologna. 

Memorie. Vol. X., XI., XH. Serie 2. Vol. I., II. 4to. Bo- 
logna. 1859, 1861, 1862. 

Rendieonto delle Sessioni dell' Accademia — Anno Accademico 
1860 - 61, 1861 - 62, 1862 - 63. 8vo. Bologna. 1861 - 63. 
Societa lieale di Napoli. 

Atti dell' Accademia delle Scienze, Fisiche e Matematiche. Vol. I. 
4to. Naples. 1863. 

Rendieonto. Vol. II. Part 8 - 12 : Vol. ILL Part 1, 2. 4to. 
Naples. 1863 - 64. 
Reals Istituto d! Incorriaggiamento di AgricoUura, Arti e Manufatture 
in Sicilia. 
Ser. 3. Vol. I. No. 1-6. 8vo. Palermo. 1863. 
Prof. George P. Bond. 

List of the New Nebulas and Star-Clusters seen at the Observa- 
tory of Harvard College, 1847 - 1863. 8vo pamph. Cambridge. 
1863. 

On the New Form of the Achromatic Object-Glass introduced by 
SteinheiL 8vo pamph. Cambridge. 1863. 

Report of the Committee of the Overseers of Harvard College 
appointed to visit the Observatory in the Year 1863 : together with 
the Report of the Director, submitted January 28, 1864. 8vo 
pamph. Boston. 1864. 
Nathaniel B. Shurtlef, M. D. 

Calendar for the Hebrew Tears 5622 - 5660 : being also for the 
Tears of Our Lord 1861 - 1900. — Printed for the Use of Ineffable 
Freemasons. — 8vo pamph. Boston. 1863. 

Report of the Committee of the Overseers of Harvard College 
appointed to visit the Library for the Tear 1863 : together with the 
accompanying Documents. Submitted January 28, 1864. 8vo 
pamph. Boston. 1864. 
Reuben D. Mussey, M. D., etc. 

Health : Its Friends and Its Foes. 12mo vol. Boston. 1863. 
J. Mason Warren, M. D. 

Recent Progress in Surgery. — The Annual Address delivered 
before the Massachusetts Medical Society, May 25, 1864. 8vo vol. 
Boston. 1864. 
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Henry Bryant, M. D. 

Traits Elementaire de Physique. Par E. Peclet. 4° Edition. 
2 vols. 8vo. Plates 1 vol. Paris. 1847. 

Legons de Physique de l'Ecole Polytechnique. Par J. B. Pu- 
joulx. 8vo vol. Paris. 1805. 

Elements de Chimie Generale avec Figures sur Bois intercalees 
dans le Texte. Par E. Verguin. 8vo vol. Lyons. 1845. 

Precis Elementaire de Physique. Par E. Soubeiran. 2 e Edition. 
8vo vol. Paris. 1844. 

Nouvelles Manipulations Chimiques Simplifiees ou Laboratoire 
Economique de 1'Etudiant Par H. Violette. 2 e Edition. 8vo vol. 
Paris. 1847. 

Legons de Chimie Elementaire appliqu^es aux Arts Industriels, 
et faites le Dimanche a l'Ecole Municipale de Bouen. Par M. J. 
Girardin. 3 e Edition. 2 vols. 8vo. Paris. 1846. 

Chimie Medicale. Traite de Chimie conside>6e dans ses Applica- 
tions a la Medecine tant Theoriques que Pratiques. Par E. De 
Grosourdy. 2 vols. 8vo. Paris. 1838-39. 
Samuel Kneeland, M. D. 

The Merchant's and Banker's Assistant By B. F. Foster. 8vo 
vol. Boston. 1856. 

A Treatise on Commercial Calculations on entirely New Princi- 
ples. By Henry Ernst. 8vo vol. New Orleans. 1857. 

Interest Tables at Five per Cent By William Birkin. 16mo 
vol. Derby (Eng.) 1833. 
J. D. Whitney. 

Geological Survey of California. Palaeontology, Vol. I. 4to vol. 
Philadelphia. 1864. 
A. R. Spqford. 

Catalogue of Additions made to the Library of Congress from 
December 1, 1863, to December 1, 1864. 8vo. Washington. 1864. 
Col. J. D. Graham. 

Annual Report of Col. J. D. Graham of the Corps of Engineers, 
for the Year 1863 — Survey of the Northern and Northwestern 
Lakes. 8vo vol. Washington. 

Annual Report of Brev. Lieut-Col. J. D. Graham, Major of U. S. 
Top. Eng., for the Tear 1858, on the Improvement of the Harbors 
of Lake Michigan, St. Clair, Erie, Ontario, and Champlain. 8vo 
vol. Washington. 1859. 
VOL. VII. 4 
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Prof. Joseph Winloclc, U. S. N. 

Tables of Mercury, for the Use of the American Ephemeris and 
Nautical Almanac By Joseph Winlock, Prof. Math. U. S. Navy. 
4to pamph. Washington. 1864. 

Tables of Melpomene, by Schubert. Computed for the American 
Ephemeris and Nautical Almanac under the Superintendence of 

Comm. Charles Henry Davis, U. S. N 4to vol. Washington. 

1860. 

Almanac Catalogue of Zodiacal Stars. Printed for the Use of 
the American Ephemeris and Nautical Almanac. 4to pamph 
Washington. 1864. 

American Ephemeris and Nautical Almanac for the Year 1866. 
Royal 8vo vol. Washington. 1864. 

Supplement to the American Ephemeris for 1866 — Asteroids for 
the Tear 1865. Royal 8vo pamph. 
Hon. Charles Sumner. 

Population of the United States in 1860 : Compiled from the 
Original Returns of the Eighth Census, under the Direction of the 
Secretary of the Interior. By Joseph C. G. Kennedy, Supt. of 
Census. 4to vol. Washington. 1864. 

Report of the Commissioner of Patents for the Tear 1861 — Arts 
and Manufactures. Vol. I., II. 8vo. Washington. 1863. 

Report of the Superintendent of the Coast Survey, showing the 
Progress of the Survey during the Tear 1862. 4to vol. Wash- 
ington. 1864. 

Statistics of the Foreign and Domestic Commerce of the United 

States Communicated by the Secretary of the Treasury, in 

Answer to a Resolution of the Senate of the United States, March 
12, 1863. 8vo vol. Washington. 1864. 
. Alexander Agassiz. 

Embryology of the Starfish. [From Vol. V. of L. Agassiz's Con- 
tributions to the Natural History of the United States.] 4to pamph. 
Cambridge. 1864. 
William S. SuUivant, LL. D., etc. 

Icones Muscorum, or Figures and Descriptions of most of those 
Mosses peculiar to Eastern North America which have not been 
heretofore figured With one Hundred and Twenty-nine Copper- 
plates. Royal 8vo vol. Cambridge. 1864. 
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F. W. Putnam and A. S. Packard, Jr. 

Notes on the Habits of some Species of Humble Bees, and on 
the Leaf-Cutting Bee. By F. W. Putnam. 

The Humble Bees of New England and their Parasites : with 
Notices of a New Species of Anthophorabia and a New Genus of 
Proctotrupidas : by A. S. Packard, Jr. [From the Proc. of the Essex 
Inst. Vol. IV.] 8vo pamph. Salem. 
Rev. George F. Haskins. 

Report Historical, Statistical, and Financial of the House of the 
■ Angel Guardian. From the Beginning in 1851 to October, 1864. 
8vo pamph. Boston. 1864. 
E. B. Elliott. 

On the Military Statistics of the United States of America. [In- 
ternational Statistical Congress at Berlin, V. Session, from the 6th 
to the 12th September, 1863.] 4to pamph. Berlin. 1863. 
Hon. Alexander H. Rice. 

Report of the Commissioner of Agriculture for the Year 1863. 
8vo vol. Washington. 1863. 

Report of the Commissioner of Internal Revenue on the Opera- 
tions of the Internal Revenue System for the Tear ending June 30, 
1864. 8vovol. Washington. 1865. 

Report of the Secretary of the Treasury on the Commerce and 
Navigation of the United States, for the Fiscal Tear ending June 30, 
1862. 8vovol. Washington. 1864. 

Report of the Secretary of the Treasury on the Statistics of the 
Foreign and Domestic Commerce of the United States. 8vo vol. 
Washington. 1864. 

Letter of the Secretary of State transmitting a Report on the 
Commercial Relations of the United States with Foreign Countries, 
for the Tear ended September 30, 1863. 8vo vol. Washington. 
1865. 

Acts and Resolutions of the First Session of the Thirty-Eighth 
Congress, begun on Monday, December 7, 1863, and ended on Mon- 
day, July 4, 1864. 8vo vol. Washington. 1864. 
William J. Rhees. 

Manual of Public Libraries, Institutions, and Societies in the 
United States, and British Provinces of North America. 8vo vol. 
Boston. 1859. 
George O. Rand and A. Avery. 

Specimen Book. 8vo vol. Boston. 1865. 
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J. H. Shedd and William Edson. 

Suggestions on Ventilation. 8vo vol. Boston. 1865. 
Prof. J. J. Haldemann. 

Proceedings of the Entomological Society of Philadelphia. Vol. 
I. -III. No. 2. 8vo. Philadelphia. 1861-1864. 
George H. Thurston. 

Directory of Pittsburg and Allegheny Cities, etc., for 1864, 1865. 
8vo vol. Pittsburg,' Pa. 1864. 
Sir W. E. Logan. 

Geological Survey of Canada — Figures and Descriptions of Ca- 
nadian Organic Remains. Decade II. Graptolites of the Quebec 
Group. By James Hall. 8vo vol. Montreal. 
T. Sterry Hunt. 

On the History of Eozoon Canadense. 8vo pamph. Montreal. 
1865. 
Admiral W. E. Smyth, K. S. F., etc., and Dr. Lee. 

Sidereal Chromatics : being a Reprint, with Additions, from the 
" Bedford Cycle of Celestial Objects," and its " Hartwell Continua- 
tion," on the Colors of Multiple Stars. By Admiral W. H. Smyth, 
K. S. F., etc. 8vo vol. London. 1864. 
Sir J. F. W. Eerschel, Bart., K. R, F. R. S., etc. 

General Catalogue of Nebulae and Clusters of Stars, arranged in 
order of Right Ascension and reduced to the common Epoch, 
1860.0 (with Precessions computed from the Epoch 1860.0). 
[From the Philos. Trans. Part I. 1864.] 4to pamph. London. 
1864. 
Prof. A. C. Ramsay, F. R. S., $c. 

Address delivered at the Anniversary Meeting of the Geological 
Society of London, on the 19th of February, 1864. By Prof. 

A. C. Ramsay the President. 8vo pamph. London. 

1864. 
Rev. Samuel Haughton, M. A., F. R. S., fyc. 

On the Reflexion of Polarized Light from Polished Surfaces, 
Transparent and Metallic. [From Philos. Trans. 1863, p. 81.] 
4to pamph. London. 

On the Tides of the Arctic Seas. — Part I. . On the Diurnal Tides 
of Port Leopold, North Somerset. [From Philos. Trans. 1863, 
p. 243.] 4to pamph. London. 

Duhlin Quarterly Journal of Science Edited by Rev. Sam- 
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uel Haughton. Vol. IV., No. 16 ; Vol. V., No. 17. 8vo. London. 
1864, 1865. 
The Editors. 

The Reader — A Review of Literature, Science, and Art. Vol. 
in., IV., V. No. 1-12. 4to. London. 1864-1865. 
Elie de Beaumont. 

Tableau des Donnees Numeriques qui fixent 159 Cercles de Re- 
seau Pentagonal. [Extr. des C. R. de TAcad. des Sc. Tome 57. 
20 Juil. 1863.] 4to. Paris. 
Tableau .... qui fixent les 362 Points principaux du Roseau 

Pentagonal. [Extr. des C. R Tome 58. Fevr. 1864.] 

4to. Paris. 
Dr. E. Regel. 

Enumeratio Plantarum in Regionibus Cis-et Transiliensibus a CI. 
Semenovio Anno 1857 Collectarum (cum Tabula) Auctoribus E. 
Regel. et P. ab Herder. 8vo pamph. Moscow. 1864. 

Reisen in der Siiden von Ostsibirien im Auftrage der Kais. Russ. 
Geogr. Gesell. ausgefiihrt in den Jahren, 1855 - 1859, durch G. 
Radde. Botanische Abtheilung, Monopetalae bearbeitet von F. v. 
Herder. Vol. HI. Part I. 8vo. Moscow. 1864. 
Ad. Quetelet. 

Observations des Phenomenes Periodiques. 1861, 1862. 4to 
pamph. Brussels. 
Era. Quetelet. 

Sur le Mouvement Proupre de Quelques Etoiles ; [Extr. des 
Mem. Acad. Roy. de Belgique, T. 34.] 4to pamph. Brussels. 
1864. 
Dr. Rudolf Wolf, Prof, der Astronomie. 

Die Sonne und ihre^ Flecken. Ein Vortrag vor gemischtem Pub- 
likum gehalten am 10 Januar 1861. 16mo pamph. Zurich. 1861. 
Anders Jokan Malmgren. 

Kritisk OfVersight af Finlands Fisk-Fauna. Akademish Af hand- 
ling. 8vo pamph. Helsingfors. 1863. 
Elias Fries. 

Monographia Hymenomycetum Sueciae. Vol. II. 8vo. Upsal. 
1863. 
/. Japetus Sm. Steenstrup. 

Om Skjaevheden hos Flynderne og navnlig om Vandringen af det 
pvre Oie fra Blinsiden til Oiesiden tvers igjennem Hovedet, m. m. 
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Bidrag til rigtigere Opfattelse af Flyndernes Bygning. 8vo vol. 
Copenhagen. 1864. 
A. T. Kupffer, Directeur. 

Compte-Bendu Annuel adresse' a S. Exc. M. de Beutern, Min. 
des Finances par le Directeur de l'Observatoire Physique Cen- 
tral .... pour l'annee 1861-1863. 3 pamph. 4to. St. Peters- 
burg. 1862-1864. 
Ferdinand Midler. 

Considerations sur la provision des tempgtes et sp^cialement sur 
celles du 1 au 4 D^cembre 1863. Par Ferdinand Muller, Assist, a 
l'Obs. Phys. Centr. (Suppl. aux Ann. pour 1861.) 4 pamph. St. 
Petersburg. 1864. 
Georg Bitter von Frauenfeld. 

Bericht iiber eine Beise durch Schweden und Norwegen im Som- 
mer 1863. 8vo pamph. Vienna. 

Vorlaufige Aufzahlung der Arten der Gattungen Hydrobia Htm. 
und Amnicola Gld Hldm in der kaiserlichen und in Cuming's Samm- 
lung 8vo pamph. Vienna. 1863. 

Ueber eine merkwtirdige Verfarbung eines Gimpels 8vo 

pamph. Vienna. 1863. 

Beitrag zur Metamorphosengeschichte aus dem Jahre 1862. 4 
Feb. 1862, und 11 Nov. 1863. 2 pamph. 8vo. Vienna. 1863. 

Ueber gallenbildende Insekten in Australien. Briefliche Mitthei- 

lung von H. L. Schrader in Sidney 8vo pamph. Vienna. 

1863. 

Bemerkungen ilber Strigops habroptilus, eingesendet aus Canter- 
bury auf Neuseeland, von Dr. Julius Haast — Uebersetzt aus dem 
Englischen, von Georg Ritter von Frauenfeld. 8vo pamph. Vi- 
enna. 1863. 
Dr. F. P. Liharz it 

The Law of Increase and the Structure of Man — Prospectus, 
with the fac-simile of Alexander de Humboldt's Letter to the Author, 
and Three Tables. 4to pamph. Vienna. 1862. 
M. Hoik et A. G. Oudemans. 

Sur les Contractions dans les Melanges de Liquides. 4to pamph. 
The Hague. 1864. 
H. de Saussure. 

Recherches sur les Fonctions du Systeme Nerveux dans les Ani- 
maux Articules. Par M. Yersin, Prof. 8vo pamph. Lausanne. 
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Memoire sur Quelques. Faits relatife a la Stridulation des Orthop- 
teres et a leur distribution Geographique en Europe. Par M. Yer- 
sin, Prof. 8vo pamph. Lausanne. 
Giambattista JDattino. 

Arringhe Officiose deh" Avocato Giambattista Dattino gia Asses- 
sore Demaniale della Provincia di Chieti Socio di diversi Accade- 
mie. 8vo vol. Naples. 1863. 
Prof. Giovanni Capellini. 

Studi Stratigrafici e Paleontologici sull' Infralias nelle Montagne 
dell Golfo della Spezia, con due Tavole. 4to painph. Bologna. 
1862. 

Carta Geologica dei dintorni dell Golfo della Spezia e Val di 
Magra Inferiore. Bologna. 1863. 



Pi-re hundred and fifty-sixth Meeting. 

October 10, 1865. — Adjourned Statute Meeting. 

The President in the chair. 

The President called the attention of the Academy to the 
recent decease of Dr. Francis Wayland of Providence, of the 
Associate Fellows ; also among the Foreign Honorary Mem- 
bers, of Sir John William Lubbock, Sir William Rowan Ham- 
ilton, the astronomer Encke, Admiral William H. Smyth, and 
Admiral Lois Isidore Duperrey. 

Mr. John C. Lee was elected Treasurer of the Academy to 
fill the vacancy left by the declination of Mr. Bowditch, who 
was elected at the previous meeting. 

Mr. Ferrel presented the following paper : — 

On an Annual Variation in the Daily Mean Level of the 
Ocean, and its Cause. 

In discussing a large number of tidal observations, made at Brest 
one of the results obtained is an annual variation of the mean level 
of the ocean which cannot be explained by the hitherto recognized 
changes of mean level. The mean height obtained for each month of 
the year is given in the following table, in which each monthly mean 



